Abstract: To evaluate the forage yield and quality of seven perennial native species in monoculture and binary mixtures under a range of climate conditions, a 6-yr field experiment was conducted at the Swift Current Research and Development Centre (SCRDC), Agriculture and Agri-Food Canada (AAFC), in Swift Current, SK. Seven native perennial forage species from three functional groups (C 3 , C 4 grasses, and legumes) were seeded in 2010 in monocultures and binary mixtures. Forage yield and quality [crude protein, acid detergent fiber (ADF), neutral detergent fiber (NDF), phosphorus (P), calcium (Ca), and copper (Cu)] were measured during the first week of July and last week of August in 2011-2016. Mixtures that included western wheatgrass [Pascopyrum smithii (Rydb.) Löve] (WWG) tended to produce a greater yield when 90% of the composition within these mixtures was WWG. Adding bluebunch wheatgrass [Pseudoroegneria spicata (Pursh) Löve] (BBW), little blue stem [Schizachyrium scoparium (Michx.) Nash] (LBS), and prairie clovers (Dalea spp.) to the binary mixtures can increase the positive aspects of species diversity on stability and productivity in seeded pastures. Among the grasses, WWG contained higher crude protein and lower ADF and NDF concentration. Mixtures of forage species produced higher forage yield compared with monocultures. Native forage species can produce stable forage yield across very different climate situations. In mixtures, WWG showed promising results in forage productivity and quality and can be a suitable option for seeded pastures.
Introduction
There is growing interest in the use of native perennial forage species for seeded pastures and land reclamation projects in the northern Great Plains region. In this region, forage grasses are commonly seeded in monoculture or in a mixture with legumes like alfalfa. The majority of seeded forage species are cool-season grasses of Eurasian origin and, while highly productive, the invasive characteristics of some of these introduced species are a serious threat to native grasslands (Otfinowski et al. 2007; Biligetu et al. 2014; DeKeyser et al. 2015) . Many native prairie grasses are adapted to a broad range of soil and climatic conditions and have commercial potential for forage production, soil reclamation, and long-term sustainability under grazing (Tilman et al. 2001; Willms et al. 2005; Schellenberg et al. 2012) .
Forage mixtures composed of native species have the potential to be as productive as tame monocultures in a greater range of environmental conditions and may provide a more reliable source of forage yield even in years with very different environmental conditions (Lehman and Tilman 2000; Schellenberg et al. 2012 ). An ideal mixture would provide nutritious and adequate forage throughout the growing season. Combinations of different species or different functional groups may show additivity or complementarity in resource use, which can increase productivity (Hooper et al. 2005; Brooker et al. 2008; Picasso et al. 2008; Weigelt et al. 2009; Mischkolz et al. 2016 ) and plant community stability (Tilman et al. 2001; Spehn et al. 2005) . Moreover, species diversity provides a mixed diet, which can improve the nutritional quality and palatability of forages (Holechek et al. 2004; Wang and Schellenberg 2012) . In a diverse forage mixture, warm-season and cool-season species with differing maturities have the potential to provide higher forage quality for livestock over a longer period of the growing season than a monoculture or simple cool-season mixtures (Jones and Wilson 1987; Tilman et al. 2001) .
A number of recent studies have documented the advantage of forage mixtures over monocultures in western Canada. Schellenberg et al. (2012) , for example, studied the forage production of seven species and 14 species-mixtures of native cool-and warm-season grasses in a semi-arid ecoregion of Canada in a 3-yr study. Forage mixtures of cool-season grasses were more productive than a combination of warm and cool-season grasses, however, mixtures that included warm-season grasses had increased protein content in the late growing season, which improves the nutritive value of those mixtures. Similarly, Biligetu et al. (2014) evaluated native and introduced species in mixtures of grass-legume or monocultures of grasses over a 7-yr period, finding that mixtures of alfalfa (Medicago sativa L) with cool-season grasses produced more forage yield compared with warm-season grasses. The mixture of alfalfa and western wheatgrass [Pascopyrum smithii (Rydb.) Löve] ranked the highest among the mixtures for forage quality and yield. The demonstrated value of grass-alfalfa mixtures raised the question of whether mixtures including native legume species would be similarly beneficial. Based on these previous studies, potentially highly productive native grass and legume species were selected for evaluation in monoculture and binary mixtures. A preliminary of these native two-species mixtures showed that, although western wheatgrass dominated productivity in two-species native mixtures, there were no negative effects of including other native species in the mixtures (Mischkolz et al. 2013 ). These results suggested that inclusion of less productive species with traits such as drought tolerance may provide insurance against productivity declines under sub-optimal conditions, but could not be tested given the short-term nature of the initial study (Mischkolz et al. 2013; Mischkolz et al. 2016) .
In this study, we extend the work begun by (Mischkolz et al. 2013 ) to evaluate the long-term forage yield and quality of seven native perennial forage species, including C 3 and C 4 grasses and legumes, in monoculture and mixtures over a 6-yr period in a semi-arid ecoregion of Saskatchewan, Canada. The period covered by this study includes both unusually dry and wet years, and thus provides a strong test of the value of these native mixtures in both favourable and adverse conditions. The objectives of this study were to (i) evaluate forage yield and quality of species in monocultures over time and determine the long-term relationship between forage mixtures and productivity; (ii) assess the persistence of less competitive species in the mixtures; and (iii) study the effects of functional group diversity on forage productivity and quality.
Materials and Methods
This experiment was conducted at the Agriculture and Agri-Food Canada (AAFC) Swift Current Research and Development Centre (SCRDC) near Swift Current (latitude 50°25′N, longitude 107°44′W, 824 m elevation), Saskatchewan, Canada. This area is located in the Dry Mixed Grass Prairie ecoregion where the average annual temperature, annual precipitation, and May-July precipitation are 4.1°C, 327 mm, and 153 mm, respectively (Bailey et al. 2010) . Weather data were collected for 2011-2016 and compared with the 120-yr average from SCRDC (Appendix 1). In general, 2016 was the 4th wettest year on record, whereas 2015 was one of the driest years in the last 120 yr in Swift Current.
Forage species
Seven native perennial forage species from three functional groups were selected, including three C 3 grasses, two C 4 grasses, and two legumes (Table 1) , to evaluate the long-term productivity of these species under different climate conditions. Seeded materials were ecological varieties (Ecovars™), which is a designation given to seed developed for maintaining genetic diversity and seen as being the closest to wild collected material. These species have been evaluated in greenhouse studies to identify optimal complex mixtures (Mischkolz et al. 2016) and have continued to be evaluated in the field in Saskatoon and Swift Current, SK Mischkolz et al. 2013; Biligetu et al. 2014) . This study evaluated the forage biomass and quality of these native forage species in monoculture and binary mixtures through a period including both unusually dry and wet years, thus providing a strong test of the value of these native mixtures in both favourable and adverse conditions.
Experimental design
A split-plot block design was seeded with four replicates of 30 treatments in June 2010. Treatments in each block included seven monocultures and 21 binary mixtures. Neither herbicide nor fertilizer was applied after seeding the forage species. Grass and legume species were planted at a rate of 100 and 200 pure live seeds m −1 , respectively. In binary mixtures, each species was seeded at half the full rate. In the mixture plots, all species were seeded in the same row. Full details on the experimental design are provided in Mischkolz et al. (2013) .
Forage yield
Forage production was measured in the first week of July (mid-season) and last week of August (late-season) in 2011-2016 by clipping aboveground biomass at ground level within 2 m 2 quadrats per plot. In 2014-2016, species in the binary mixture plots were separated by hand to evaluate the species composition. Clipped biomass was dried in a forced-air oven at 60°C to a constant mass and then weighed.
Forage quality
Dried forage samples from each harvest were ground using a Thomas Scientific Wiley Mill (3379-K35 Variable Speed Digital ED-5 Wiley Mill, Swedesboro, NJ). A maximum of 25 g of ground samples were stored in 125 mL glass bottles for forage nutritive analysis. Total nitrogen (N) concentration was determined according to Noel and Hambleton (1976) . Crude protein (CP) concentration was calculated by multiplying total Kjeldahl N by 6.25. Acid detergent fiber (ADF) was determined according to Goering and Van Soest (1970) . Neutral detergent fiber (NDF) was measured using the ANKOM200 fiber analyzer (Model 200; ANKOM; Fairport, New York, NY) using the filter bag technique. Calcium (Ca) and copper (Cu) analyses were performed by inductively coupled plasmaoptical emission spectroscopy on a Fisher Scientific iCAP6300 Duo (Fisher Scientific Ltd., Nepean, ON) according to Jones (1991) . Phosphorous (P) analysis was performed by atomic absorption spectroscopy on a Hitachi Z-8200 (Hitachi, Ltd., Tokyo, Japan) according to the standard equipment operating setup from Hamm et al. (1970) .
Statistical analysis
The effect of different forage species and their mixtures on forage quantity and quality were analyzed as repeated measures via a mixed model (PROC MIXED; SAS Server Interface 2.0.4, SAS Institute Inc., Cary, NC). Treatment, year, and harvesting month were fixed effects and block was a random effect. As there were unequal periods between harvesting times (2 mo period from July to August in each year and 10 mo period from August to next July harvest), data was analyzed using a spatial power covariance structure. Denominator degrees of freedom were calculated using the BETWITHIN option (Appendix 2). A significance value of p < 0.05 was used and mean comparisons made using Fisher's Protected least significant difference test at p = 0.05. We examined the temporal stability of each mixture by calculating coefficients of variation (CV) of forage production in July and August for each treatment across the 6-yr study. Coefficients of variation were calculated separately for each replicate plot so that CVs could be statistically compared between mixtures. Data related to the effect of each forage species on productivity in the mixtures ( Fig. 1) were not analyzed statistically as each data point was used more than once (i.e., each bar contains data points that were used for making another bar as well) and thus were not statistically independent. 
Results

Forage production
Forage production differed significantly between the treatment, year, month, and their interactions (Table 2 ; Appendix 3). In the monoculture plots, forage yield of western wheatgrass (WWG) was highest in 2011, decreased sharply in 2012, and stayed almost constant in the following years. Forage production of nodding brome (NOB) [Bromus porteri (Coult.) Nash] was among the highest in 2011, but decreased continuously thereafter and reached the lowest yield in 2016. Among C 4 grasses, production of little blue stem (LBS) [Scizachyrium scoparium (Michx.) Nash] was higher than side oats grama (SOG) [Bouteloua curtipendula (Michx.) Torr.] across all years and harvest months. The August harvests of LBS were significantly higher than the July harvests in 2012, 2014, and 2016. Although LBS produced less dry matter in 2011 relative to the C 3 species, in the following years a stable forage production within each harvest occurred. Forage production of the legumes were lowest in 2011 and then increased in 2012 and 2013. Legumes produced low yields in the dry year of 2015, but responded dramatically in the wet year of 2016, particularly late in the growing season.
Species composition
The species composition was changed dramatically over time (Table 3 ). In mixtures of legumes and grasses (except those including WWG), more than 15% of the forage yield was from legumes, but in the mixtures of WWG + legumes, only 1%-11% of the yield was from legumes. In the mixtures of C 4 + C 3 grasses (except WWG), the proportion of forage species in the mixture was dependent on forage species and harvesting time. Generally, the proportion of C 3 grasses was higher than C 4 grasses in July, and reversed in August, whereas the majority of forage yield in WWG + C 4 mixtures was from WWG at all sampling dates and years. In the mixtures of WWG and the other two C 3 grasses, WWG composed more than 97% of the stand. In the mixture of two C 4 grasses, the proportion of LBS was higher than SOG at all sampling dates.
Forage production of binary mixtures
Mixtures in which WWG was a component produced the highest forage yield at both harvesting times (Fig. 1) . In all years and harvesting times, forage production from mixture plots was higher than monoculture plots ( Fig. 2 ; Table 4 ). Mixtures of C 3 + C 3 grasses produced the highest forage yield in 2011 compared with other mixtures. In general, mixtures containing C 3 s followed by C 4 s and legumes contributed the most in forage productivity. There was a significant effect of species on the temporal stability of forage production. Among monocultures, WWG had the lowest CV followed by LBS, indicating greater temporal stability than the other species (Fig. 3) . Legumes had the highest CV among species, likely reflecting the large swings in production for these species between 2015 and 2016. Mixtures containing WWG generally had the lowest CV, while mixtures containing legumes and NOB had higher CVs compared with other mixtures.
Forage quality
Crude protein was significantly different between treatment, year, month, and their interactions (Table 2 ; Appendix 4). Crude protein concentrations ranged from 3%-9% for C 3 grasses, 2%-10% for C 4 grasses, and 9%-17% for legumes. In all forage species and all years, crude protein was higher in July compared with August. Among all grasses, WWG followed by bluebunch wheatgrass (BBW) [Pseudoroegneria spicata (Pursh) Löve] had the Fig. 1 . Forage production in mixture plots containing different forage species averaged across all years. Abbreviations: WWG, western wheatgrass; BBW, bluebunch wheatgrass; SOG, side oats grama; LBS, little blue stem; NOB, nodding brome; PPC, purple prairie clover; WPC, white prairie clover. Error bars represent one standard error around the mean; n = 144.
highest crude protein at all times. Acid detergent fiber and NDF concentrations differed significantly between treatments, years, months, and their interactions (Appendix 5; Table 2 ). Among monocultures, purple prairie clover (PPC) (Dalea purpurea Vent.) and white prairie clover (WPC) (Dalea candida Willd.) followed by WWG contained the lowest ADF and NDF concentrations. Calcium and Cu concentrations differed significantly between different treatments, years, and interactions including treatment × year, treatment × month, and year × month ( Table 2 ). The average Ca concentration was higher in August than July in all species. Calcium concentrations varied between 1200-5000 ppm for grasses and 12 000-21 000 ppm for legumes. Bluebunch wheatgrass contained the lowest range of Ca concentrations and legumes contained 2.4-17.5 times more Ca than grasses. Legumes contained 1.5-6 times more Cu than grasses, and the average of Cu concentrations in legumes were higher in July. Copper concentrations in C 3 and C 4 grasses ranged between 1-4 ppm and 4-6 ppm in legumes. Concentrations of P differed significantly between the different treatments, years, months, and their interactions (Table 2) . Generally, concentrations of P and Cu decreased, whereas concentrations of Ca increased, from July to August (Appendix 6).
Discussion
Forage yield and stability
In this study, binary mixtures of forage species were generally more productive than monocultures in some years. The mixture advantage was greatest in 2011 (the first year after seeding) followed by the wet year of 2016. A key exception was that the forage production of WWG in monoculture and binary mixture did not differ significantly between the dry year of 2015 and the wet year of 2016. This yield stability across very different climate conditions is highly desirable. Native species may not be as productive as introduced species, but they can reduce the likelihood of yield failure in this semi-arid environment . Binary mixtures containing C 3 grasses consistently produced greater forage yield. C 3 grasses begin growth earlier than C 4 grasses and reduce light quality and quantity reaching C 4 grasses; therefore, they can be more competitive and productive than C 4 grasses with sufficient moisture (Jones 1992; Schellenberg et al. 2012 ). Among C 4 grasses, inclusion of LBS in the mixtures resulted in higher forage yields compared with SOG. Little blue stem is a drought-tolerant grass with broad adaptation to different ecoregions, whereas SOG is moderately drought-tolerant (USDA 2016). Species composition in the mixture plots was highly dependent on the growth behavior of each species in the mixture. Western wheatgrass made up more than 90% of the binary mixtures in 2014 and thereafter. Western wheatgrass is a stronger competitor than the other species tested here and has high allelopathic potential (Zhang and Lamb 2011; Picasso et al. 2011; Tilman et al. 2014; Mischkolz et al. 2016) . Picasso et al. (2011) evaluated seven perennial forage species in monocultures and mixtures in two locations and concluded that forage species diversity provides higher productivity over time. In a 7-yr study on 16 grassland species, Tilman et al. (2001) concluded that a mixture of species can increase the biomass 2.7 times more than monocultures. Positive effects of species diversity on productivity Note: WWG, western wheatgrass; BBW, bluebunch wheatgrass; SOG, side oats grama; LBS, little blue stem; NOB, nodding brome; PPC, purple prairie clover; WPC, white prairie clover.
can be explained by factors including interspecific complementarity, better use of available resources, better nutrients cycling, and reduced chance of herbivory and disease outbreaks (Tilman et al. 2014) . Not all native species produce high forage yield, but forage mixtures including less productive species may bring beneficial characteristics like drought or grazing tolerance to the plant community without incurring penalties to productivity (Mischkolz et al. 2013) . The diverse species mixtures guarantee the forage sward under good climate conditions and ensure stability of forage productivity under less optimal conditions. Western wheatgrass produced greater forage yield in monoculture than other species at all harvest times. The high productivity of WWG compared with other grasses is likely linked to its rhizomatous growth behavior. Biligetu et al. (2014) found that rhizomatous C 3 grasses, regardless of the species' origin, produce greater dry matter than caespitose grasses. Nodding brome similarly performed well in 2011, but had much lower forage yield stability with continuous decreases thereafter and was among the lowest producers in 2016. It is not clear why NOB production was less stable than WWG. Bluebunch wheatgrass, however, produced lower but stable forage yields during the course of the study and is therefore a good option for long-term stable forage productivity in seeded pastures. Forage production of LBS was the highest in August of 2012 and its yield stayed stable in the following years. Side oats grama, on the other hand, was not as productive as LBS, potentially indicating lower tolerance for drought. In our study, legumes had lower initial plant densities than the grasses (Mischkolz et al. 2013 ) and made up a small portion of the dry matter. Legume production was very low in the dry year of 2015, as drought years are known to negatively affect the productivity of perennial legumes (Peterson et al. 1992 ). However, the rapid increase in yield of both PPC and WPC in 2016 demonstrates that these two legumes can successfully persist in mixture and will rapidly become productive when conditions improve.
Forage quality
Western wheatgrass contained the highest crude protein concentrations, which combined with superior productivity, makes this species a clear choice for inclusion in any native seed mix. As expected, crude protein concentrations were higher in July compared with August in all species and in both monoculture and mixtures. Fig. 2 . Forage production in mixtures vs. monoculture plots in July and August of 2011-2016. Abbreviations: WWG, western wheatgrass; BBW, bluebunch wheatgrass; SOG, side oats grama; LBS, little blue stem; NOB, nodding brome; PPC, purple prairie clover; WPC, white prairie clover. Error bars represent one standard error around the mean; n = 84 (mixtures) and 28 (monocultures). Bars containing more than three significant letters are shown by the first and last letters, separated by a dash. Bars containing the same letter in each graph are not significantly different (p ≥ 0.05) according to protected Fisher's least significant difference test. Purple prairie clover and WPC contained high crude protein concentrations compared with the grasses, highlighting the benefits of adding these legumes to forage mixtures, even though those species contributed relatively little to forage biomass. Forage quality as defined by fiber content followed similar patterns to protein. The legumes contained the lowest ADF and NDF concentrations followed by WWG as observed by Biligetu et al. (2014) and Jefferson et al. (2004) . Acid detergent fiber concentrations in the C 4 grasses were similar to C 3 grasses but NDF concentrations in the C 4 grasses were higher. Warm-season or C 4 grasses tend to have more vascular tissue and thicker cell walls and more fiber concentrations than C 3 grasses (Van Soest 1994), the short summer and low average temperatures can limit fiber concentrations in C 4 grasses of the Canadian Prairies (Jefferson et al. 2004) . As plants contain more structural compounds in late growing season (Bélanger et al. 2001) , ADF and NDF concentrations in all species were higher in August compared with July.
Concentrations of P were greater in July, with the highest P concentrations in the legumes. Phosphorus concentrations were lowest in WWG and BBW. Beef cattle require 0.21%-0.26% P in their diets (NRC 2001) . In most years, P concentrations provided by grasses were lower than the minimum requirements even with the inclusion of legumes, suggesting a need to provide P supplements under this production system. Micronutrient concentration patterns were generally correlated with N and P with legumes containing both higher Ca and Cu concentrations than grasses. Calcium requirements for beef cattle range from 3100 to 5800 ppm depending on body size and milking ability (Grings et al. 1996; NRC 2001) . Calcium concentrations in C 3 grasses did not meet this requirement in 2012 and 2013, but did in August of the following years, suggesting that older C 3 -dominated pastures may provide Ca requirements for beef cattle. The recommended level of Cu is 8 ppm for beef cattle (NRC 2001) , suggesting that similar to other studies, these grass and legume mixtures cannot provide the Cu requirements for beef cattle (Karn and Hofmann 1990; Grings et al. 1996) . Copper is a particularly important micronutrient for livestock as copper deficiency can have severe effects on growth and reproduction (Abba et al. 2000) . . Lower values represent higher temporal stability. Mixtures are ordered by abbreviation: WWG, western wheatgrass; BBW, bluebunch wheatgrass; SOG, side oats grama; LBS, little blue stem; NOB, nodding brome; PPC, purple prairie clover; WPC, white prairie clover. Error bars represent one standard error around the mean; n = 4. Bars containing more than three significant letters are shown by the first and last letters, separated by a dash. Bars containing the same letter in each graph are not significantly different (p ≥ 0.05) according to protected Fisher's least significant difference test.
Conclusion
This study was conducted over a 6-yr period to evaluate the forage yield and quality of seven native North American species in monoculture and binary mixtures. Forage mixtures frequently produced greater dry matter than monocultures; binary mixtures of which WWG was a component were particularly productive and stable. Western wheatgrass is therefore a key species for use in native pastures. Mixtures of C 3 + C 3 grasses generally produced higher forage yield, however, adding LBS to the mixture can increase the potential for late-season productivity. Among grasses, WWG contained the highest crude protein concentrations and the lowest ADF and NDF concentrations, indicating WWG can be a nutritious forage species for seeded pastures. These patterns were robust over a wide variety of climate conditions, as this study included both one of the driest and wettest years in the history of the region. We observed no significant differences in forage production of all native species from dry to wet years, demonstrating the suitability of native species in a variable climate. In conclusion, we recommend mixtures containing WWG and at least one of BBW, LBS, or legumes to provide sustainable forage yield in seeded pastures. Ongoing work is testing the suitability of more complex multi-species mixtures of these species in a variable environment.
Appendices
Appendix 2. Example SAS code. The effect of different forage species and their mixtures on forage quantity and quality were analyzed as repeated measures via a mixed model. Treatment, year, and harvesting month were fixed effects and block was a random effect. As there were unequal periods between harvesting times (2 mo period from July to August in each year and 10 mo period from August to next July harvest), data was analyzed using a spatial power covariance structure. Denominator degrees of freedom were calculated using BETWITHIN option. proc mixed; class plot rep trt year month; model dry=trt year month trt*year trt*month year*month trt*year*month/DDFM= BETWITHIN; random rep; repeated / subject=plot type=SP(LINL)(space) r rcorr; run; Appendix 1. Mean air temperature (°C) and accumulative precipitation (mm) in 2011-2016 and 120-yr average in Swift Current, SK. Data were provided from AAFC in Swift Current. Precipitation in 2016 was higher than normal, whereas 2015 was among the driest years in the region. .59 ± 1.23 6.53 ± 0.98 9.06 ± 0.65 5.98 ± 0.14 7.45 ± 0.55 5.02 ± 0.20 7.14 ± 1.13 4.43 ± 0.15 5.45 ± 0.63 4.67 ± 0.42 5.45 ± 0.24 4.20 ± 0.14 BBW + PPC 6.99 ± 0.24 6.88 ± 0.72 7.32 ± 0.32 6.55 ± 0.51 6.36 ± 0.73 5.26 ± 0.39 6.66 ± 0.32 4.12 ± 0.30 6.40 ± 0.22 6.55 ± 0.83 6.64 ± 1.01 5.22 ± 0.49 BBW + WPC 8.45 ± 0.45 6.87 ± 0.83 7.49 ± 0.29 6.52 ± 0.61 7.28 ± 0.54 4.88 ± 0.61 6.41 ± 0.17 4.65 ± 0.22 6.13 ± 0.28 4.91 ± 0.12 6.66 ± 1.70 6.54 ± 0.98 BBW + WWG 8.02 ± 1.14 6.29 ± 1.35 9.21 ± 0.36 6.27 ± 0.78 6.71 ± 0.53 5.55 ± 0.48 6.11 ± 0. 14.75 ± 0.75 11.71 ± 0.38 15.50 ± 0.86 9.27 ± 1.25 13.78 ± 1.80 10.93 ± 0.30 11.34 ± 0.56 9.79 ± 0.16 11.04 ± 0.52 9.10 ± 0.35 14.13 ± 1.43 11.33 ± 0.67 SOG + BBW 8.53 ± 0.51 7.06 ± 0.66 8.20 ± 0.96 4.73 ± 0.48 6.08 ± 0.62 4.09 ± 0.14 6.41 ± 0.50 3.43 ± 0.15 6.31 ± 0.34 4.66 ± 0.14 4.52 ± 0.40 3.91 ± 0.25 SOG + LBS 9.09 ± 0.63 3.98 ± 0.16 6.84 ± 0.30 3.08 ± 0.17 5.48 ± 0.46 3.31 ± 0.15 4.29 ± 0.13 2.56 ± 0.06 4.55 ± 0.14 3.58 ± 0.37 5.38 ± 0.18 3.19 ± 0.22 SOG + NOB 6.95 ± 0.18 4.70 ± 0.50 6.47 ± 0.41 3.80 ± 0.56 6.15 ± 0.17 4.91 ± 0.14 5.94 ± 0.67 3.04 ± 0.10 5.62 ± 0.12 5.60 ± 0.63 6.31 ± 0.59 5.05 ± 0.51 SOG + PPC 9.67 ± 0.58 4.39 ± 0.27 11.37 ± 0.36 4.35 ± 0.69 8.35 ± 0.68 6.19 ± 0.88 7.07 ± 0.77 6.35 ± 1.18 7.99 ± 0.81 6.10 ± 0.25 9.86 ± 1. 
